Cleaving for growth: threonine aspartase 1--a protease relevant for development and disease.
From the beginning of life, proteases are key to organismal development comprising morphogenesis, cellular differentiation, and cell growth. Regulated proteolytic activity is essential for the orchestration of multiple developmental pathways, and defects in protease activity can account for multiple disease patterns. The highly conserved protease threonine aspartase 1 is a member of such developmental proteases and critically involved in the regulation of complex processes, including segmental identity, head morphogenesis, spermatogenesis, and proliferation. Additionally, threonine aspartase 1 is overexpressed in numerous liquid as well as in solid malignancies. Although threonine aspartase 1 is able to cleave the master regulator mixed lineage leukemia protein as well as other regulatory proteins in humans, our knowledge of its detailed pathobiological function and the underlying molecular mechanisms contributing to development and disease is still incomplete. Moreover, neither effective genetic nor chemical inhibitors for this enzyme are available so far precluding the detailed dissection of the pathobiological functions of threonine aspartase 1. Here, we review the current knowledge of the structure-function relationship of threonine aspartase 1 and its mechanistic impact on substrate-mediated coordination of the cell cycle and development. We discuss threonine aspartase 1-mediated effects on cellular transformation and conclude by presenting a short overview of recent interference strategies.